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(54) GLASS COMPOSITION 

(57)Abstract: 

PROBLEM TO BE SOLVED: To obtain a glass having a high specific Young's modulus. 
SOLUTION: In the glass composition, ranges of the main components are specified to ^65 wt.% 
and <80 wt.% of Si02. >3 wt.% and <15 wt.% of AI203, >3 wt.% and <15 wt.% of Li20, >0.2 wt.% and < 
5 wt.% of P205, and >2.5 wt.% and <12 wt.% of Zr02. 
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[0045] tt-zm&b lx. m^mcvhi s i 

0 2 , A 1 2 0 3 , Li 2 0. P 2 0 5 , Zr0 2 l / ZtntX . 
WMb LTiS<K 2 02:Jai.TV^^^SB#<7)S^14 

%^b+tt%mm®&^tf%zix%\,\ 5wt%^ii 

[0 04.6] SS9<0**ffi|^7X«ja±» SiQ 2 * 
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74wt%. Al 2 0 3 £9. 8wt%, Li 2 Oar8. 
7wt%. P 2 0 5 t2. 5wt%, Zr0 2 S:4. 5w 
t%. Sb 2 O 3 £0. 5wt%£7)ffij£Jt-C&£. 
C0047] ±iafij£it£-£-t*J: d^rP-^t. MiS 

cD$m-%mz®.i x . mm&m 1 4 s o s. ^«!B#s 
2. 5ft#fg. i&5Q.JiisS5 sos. lwmtrasisi 

2^iMaS7 OOJg. 2 3*^^X350; 
S t^SS*, ifetff £iS B B B ffl#* U is U 4r- h , 

iwf ajsftna*? *-y-r. itwts** 5 3 6. 2 1 ^ a 

[ 0 0 4 8 ] ^lijfck LT . 3fc*3iad6"Cft4 s i 
0 2 . A 1 2 0 3 , Li 2 0. P 2 0 5> Zr0 2 ^JP^.T. 

mmmt lx®< s\>iO&fatx\^ht&>§c2&r&& 

£tt#l*I±LT^4. fcrtfU ffifiSLfcb^'O. lwtXi 

flfpf 4 . 5 w t 4 4: - tf^X^DfiMMfc* 1 ^ 

fet% K) tft&t&i&mfflWX'l* 4 < * 0 . 
»6<tt:<<sar6. 

[00491^1 0<^HafcW^5Xfi««. S i 0 2 
2:73. 8wt%, Al 2 0 3 £9. 5wt%, Li 2 0 
1:8. 7wt%, P 2 0 5 S:4wt%. Zr0 2 £2. 5 
wt%, Sb 2 0 3 Srl. 5wt%Offij£itT*$>4. 

[0050] ±isffij£Jt£-£t* J: 3am£»&u mra 
ofst^c^^T , mmi&m 1 4 s 0 *. ?§isb#ps 
2. 5uaa'. l&saniiass 70s. i»^hi^isi5. 

5B«SL 2&«&S7 0 0S. 2<W8yiB(fia3B?riat: 
Xtm WatS*. iWflWftffi** U +*tl»f4 =y u ^~ 
h . .fflWaa&fHa* t 7:ii--'y"C\ JfcSHMs#3 6 . 8 k 

[00 5 1 ] ttttJ&b LX . S#fflj£T*fc& S i 
0 2 . Al 2 O s . Li 2 0, P 2 0 5 . Zr0 2 ^jB/.T. 
JiraHflfc LT©< Sb 2 0 3 £2)D;cT^4*:rt^B#<7)3c 
^tttfflLhLTV**. fcfiU fflj£Jfr&*0. lwt%i 
94*flr v*fc -HttritaBl&JftaM* ^it=5r < & 0 . 
fiTf*. 5wt k. tf^-X^JWb&^S 

[00 521 *1 1 «»I^#7XMI1 S i 0 2 
2:72. 8wt%. Al 2 0 3 £9. 5wt%, Li 2 0 
£9wt%. P 2 0 6 £2. 2wt%. Zr0 2 £4. 5 
wt%. B 2 0 3 £2wt%<^ffl&JfcT*£>4. 

[00 53] _bl5ffi^ttbSr-irtr J; -)J5f4rffl^L, huj* 

<^Kt*at=fl!-5 1 . mmx&m 1 4 6 o m. mmmm 
2. suwa. i % &9smi§j&5 8om. idmm%ffi5m 

I3L 2»«M7 0 0^ 2iWaSIB*Bl3«rH{=Ti!!!i 
SWrtBeftffl* 1 ^ *- v y T\ ttflWWW 3 7. 2 k v ^ 



[0054] ttzm&t lx. m*m<x*$>zs i 

0 2 . Alj0 3 . Li 2 0, P 2 0 6 . Zr0 2 tCjDi.T. 
7*--?-kLX®< BiOaZtaiLX^&tztbtfyXco 

U fflfiittfO. lwt%i9^fcv*k+#3riSRteaj 

f*54Sniv>. 15wt%^St, 

L*r? < * 0 j«»*«Hlt ft k *C . i& H B B #»*:-rt L 

[O0 5 53 S1 2»HttflPMr5*«jaa4, S i o 2 
r72wt%, Al 2 0 3 rl 1. 2wt%, Li 2 0£ 

8. 3wt%, P 2 0 5 ^3wt%. Zr0 2 2r2. 5w 
t%. B 2 0 3 S:3wt%(?)ffl^JfcTS>S. 

[00 56] ilBfflfi&Jtar-g-tfi eEf4Sr!S^t. 
OiS3t^S(3^^T. ?gMa^l 4 6 OS. jgMBffiO 
2. 5B#^. l^aa?£S5 7 5JK. l^S^OS. 
5^0. 2J«!!Sliaj£7 0 0fiE. 2<W^«fS3^tC 

i&m^^^y V y-hX\ tt9tt&&& 3 8.1k 

[00 57] ifcfi^h LT, **ffl^T"?>i» S i 
0 2 . Al 2 O s , Li 2 0, P 2 0 5 . Zr0 2 t,ZtinlX. 
7*--?—t LTi!j< B 2 0 3 Ztnz.X^Z>tl!s?>tfyXCD 
^fflr(gL. iS B B B ffaifcctt/«ft^£ji$-y:ft. lit* 
l^aSit^O. lwt%J;'9^ : 5rV^+^^attK 

L^tK^^m&t^mm^^tmz. mtm*&L 
[oo58]*i 3oiatw^5xiajsti. s i o 2 

r70wt%. Al 2 O 3 *10. 2wt% % Li 2 Ozr 

9. 5wt%, P 2 0 5 Sr3wt%. Zr0 2 S:6. 3w 
t%, MgO*rlwt%^afi£Jtt'fe4. 
[0059] ±ISffl«Jtr#tr £ ^il^rlS^t. MSB 

<Ojreft*&t(S!-5T, ^itagl4 8 0S. jgttBffil 

2. 5b*h. i^aias5 7 5i£. liwaaiwas. 

5B#H. 2iWffll«a«7 0 0«. 2 jwca^rna 3 «Hai= 
±«fffiS B B B ffl^Uf-^^r^ y'J^- 
hf, ■IffaSttftH**^*-^, tt;3¥tt^* J 3 7. 0 k 

[00 6 0] ifcS^kLT. S^ffl^T-feftS i 
0 2 . A 1 2 0 3 . Li 2 0. P 2 O s . Zr0 2 ^jDxT» 
K3W k LT « < M g O * Jni. T V ^ AIS Affl^-oT 

fe^ft. awut^o. iwt%«to^v^kf^s 

LttW 1 2 w t %S: tti. 4 k . fteO^ B B B ffi*^ 

[oo6i]*i 4cr>mmmcotf7xmm±. s i o 2 
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£74. 2wt%, Al 2 0 3 S-9. 8wt%, Li 2 0 
£8wt%. P,0 6 fel. 5wt%, Zr0 2 £2. 5 
wt%, MgOtr4wt%i7)fflBStJtT'£b^>. 
[00 62] ±lsa^it^-irtfJ: o^rlf-^L, mftB 

^ig3t^&c^-o t . $ liias 1 4 6 o js. m imm 

2. 5B#^. l<X54H|iajg5 8 5Jg, 1 &*&51H$IS 5 B§ 
[a. 2^SiSJK7 0 0jg, 2^SB#ra3B#^^T^ 

[0 0 6 3] t-tzm&thX. m*®.i&Th%>Si 
0 2 . A 1 2 0 3 s Li 2 0»' P 2 0 5 , Z r 0 2 (CjDi.T. 

£. fcrtfU 3&j£Jt#0. LwtXiO^Srv^kfisia 

[ 0 0 6 4 ] SS 1 5<0iaftW<0^5^.«*ti. S i 0 2 
5-76. 8wt%. Al 2 0 3 £9. 6wt%, Li 2 0 
£5. 7wt.%, P 2 0 6 £1. 2wt%, Zr0 2 £ 

4. 7wt%. BaO&2wt%raBjKJtC»4. 
[0065] ilBfflfiScJt^-ir^J: 3K«&»£U buj£ 

^^t^C«g-?T. $Mift£l 5 2 OJg. ?tiiB#ra 

1. 7 5BMSI. l?W«SKftK5 8 5K, l<W8fflB*B5 
B«a, 2acSO®aLK6 9 0JEE. 2<«!PIH*ra2. 

t=T«5«ufes«. iwaiteftffi**^*-^, Hwaas 

B^ffi^'Uf-^A^Mv-U^-hT-, JfcSte4s#3 4. 0 

[0066] i^ffl^i: LT . m*mLX'hh S i 
0 2 ; A1 2 0 3> Li 2 0, P 2 0 5 . Zr0 2 tJpiT. 
Ii?FJk LTiK B aO£Jn;lTVV6fcft£&B*tf>£J£tt 

^uk+^^MttK***^^^. 5wt%5:ii 
Sk. ^^J&^^k^OSSJMbWW^^ 

[00673 ^1 6C0S5K6CFIjm"7XfflfiS;{i. S i 0 2 
£75. 5wt%, Al 2 0 3 £9. 6wt%. Li 2 0 
5:6. 2wt%, P 2 0 5 £3. 2wt%. Zr0 2 r 

2. 5wt%. B aO*3wt%Oilii&itT'2b£,. 
[00 6 8] JbSEfflj£tt£*tf±3JKra2:»£U mftB 

cosut^rs^oT, $h££iai 5 2ojg, mm^m 

1. 7 5B#!3. l&*fi3I*aj£5 7 5gL liK*a3B«BI 

5. 5»flSL 2<W(B?Iitt«6 9 0JlL 2&8!SB£ia2. 

5nasizx9BM.Li2&5k* ±maimgkmw?*-v , Si 

4 . 8 k v * 3 «rtt0># 5 4>ix^ . ±!S*&J£{i 



[0069] 4fc*U£k LT, «*fflj«Tib* S i 
0 2x Al 2 0 3l Li 2 0, P 2 0 5 „ Zr0 2 lCjDiT, 

#|H]±LTV^. £z£iL. &mttfO. lwt%«fcD4- 

[0070)^1 7^»KEttffll<0^5^ffltf6ti. S i 0 2 
2-74 . 5wt%, Al 2 0 3 *r8. 8wt%» Li 2 0 
*6. 9wt%. P 2 0 5 24wt%, Zr0 2 Sr5. 5 
wt%, ZnOJO. 3wt%Offl^JtfJ>5. 

[0071] ±Mm&it£-£t!£ ommzm&L. mm 
comM.-x&izft^x . ?tiiffiKi4 8ojg. mm&rm 
2. 5B*fs. iiwsoaauesTo*, i&mims. 

5BSSL 2&*{UIjSJg7 0 0J£. 2<WW«pBI3l^lfflt=. 

ffi^'u A^-r ^ v <y-hx\ im&mtf 3 6. ot 

[0072] 4fc«j£i: LT. i*MX'ft^S i 
0 2 , Al 2 O s . Li 2 0. P 2 0 5 . Zr0 2 CjD^.T, 
BWJk LXm< Z n O ^jDi.T^i,^a6%-^ a B B WttJ 

[ o o 7 3 ] mi 8(vmtfcM<vtf7*®.m&. s i o 2 

5:73. 2wt%, Al 2 0 3 ar8. 8wt%, Li 2 0 
S:8. 3wt%, P 2 0 5 ^4wt%, Zr0 2 B. 7 
wt%, Z n02r2wt%<7)*lB£JtT'S>?.. 
[0074] ±§Bfflj£Jt£-£-fr «k 3 H^zrli^-L. 
(«I^Sl:$|oT . ^MiSJt 14 8 0*. }§liB$p H T 

2. 5B$i^ i<j«!raajK5 7o«, liwaa^fias. 

5B^S. 2&SQS&K7 0 0*. 2iJCKffli^fia3««au: 
ffl** U f"7 A^-f 'J ^-ht. IBPtt*** 3 6.5k 

[007 5 ] ifefflJSk tT. £*fflfi£T-*S S i 
0 2 . A 1 2 0 3 . Li 2 0. P 2 0 5% Z r0 2 (Cjntt> 
M^Jk LTiK Z nO^JPtTV^fca6^-^B B B«fai 
&a«rfS. fc^fL. ffi^Jt^O. lwt%J: O^-Srv^ 
k+^^B B H fe)W'fL^K#*^?ix'5rVn 5wt%^i 
iSk. #7X*^k^D^B B B^* s ffP$il$ix. 

[ o o 7 6 ] $ 1 9(Qmmm<7)tf : ?xm.mi. s i o 2 

r73. 2wt%, Al 2 0 3 *9. 2wt%. Li 2 0 
*rl0. lwt%. P 2 0 6 *-4wt%. Zr0 2 J3w 
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t%. Nb 2 O 5 £0. 5wt%03fij&ltT£>ft. 
[0077] ±MZ®S&}t*&tj£o¥Mz:m'&L. mft 
coWklj&teffi.-? X . 1460C ?§MB§S 

2. 5«*hl i&ssjk&ks 7 os. i<x.%mmm5. 
5mm. 2<Mmi&!£7 oom. 2<^mmmmsmmi / z 

k mmmm^m^^-yx. jt5H4^* s 3 7. ot 

[0078] ttzm&t LT. *:fcifil£T£>ft S i 
O z . Al 2 O s , Li 2 0, P 2 0 5 -. Z r O^JD^T. 
ICTJ i: LT* < N b 2 O 5 £ Jp £ T ^ ft feJbtSftgffllftiff 
tfimn-t&zti,z%:Z>. fzfzL. ffiegJt^'O. iwt% 
i r)'J?%^k+tt%m&C0ft±.tf%Zti%\,\ 5wt% 

ft. 

[00791 ^2 o^mmmco^'y^m.^. s i o 2 

r7 2wt%, Al 2 0 3 $r9. 2wt%, Li 2 Orl 
0. 4wt%, P 2 0 5 £4. 2wt%, Zr0 2 ^2. 
7wt%, Nb 2 0 5 £l. 5wt%Of&J&ltT£>ft. . 

[0080] iMmmitz-ktsx sam&m&L* m& 
cn>$m.-%mzfe^x . mm&mi 4 6 03i. mmmm 
2. 5mm. i<rjm&m5 7om. i<zmmmm5. 
5mm. 2iz.wmi§>m7oom. 2<zmmmm3mmiz 
xam Ltzmw.. ztfrnmikm* u +*7J»?4 ^ v 
v . mwaasiMa^^^-'ytr. jbws*&*3 1 . 2 1 

[0081] ifcfflkfc LT . SfcffljfcTfcft S i 
0 2 . A 1 2 0 3 . Li 2 0, P 2 <V Zr0 2 CjD^.T. 
-ICTJi: LT»<Nb 2 O B SrJniiTV^3t««tSJMat0ftlK 
#tMJp-f ft i btth. tztz L , fflj&it^' 0 . 1 w t % 

x r> &%^b+ft%fm<ofa±.tf%zti%\\ 5 w t % 

ffl fcMWC* * < =fir 0 *«> ft IWSaWt 4>*U= < < & 
ft. 

[ 0 0 8 2 ] $2 1 O|06^JO#7Xfflj35c(i, S i 0 2 
r77wt%, A1 2 0 3 S:S. 5wt%, Li 2 Or8 
wt%, P 2 0 5 £2. 5wt%, Zr0 2 r2. 8wt 
%. TaA^l. 2wt%Oi&J&J±T£>ft. 

[00833 JJB«l£H:Sr*tf i dlSff^W^L. mB£ 

o t . i48os, mmmm 
2. 5mm. i<j:«fig5 8og, inrMwmm5m 
m. 2»«s«aK6 9ojs. 2&»t#ra2. 5^bk: 

ffl^y +*7J*?4 y-hx. asm*tf3 7. 2t 

[0084] ifcfflJBfc LT . a*ai«-c*ft S i 



0 2 » A 1 2 0 3 , Li 2 0, P 2 O s . Zr0 2 tCjDxT, 
IBHi:U'r»<Ta 2 0,tJniTV^4fc«>iBlltt. 5IA 

ft±£-£ft. fcfc'L, iffll£Jt# 5 0. lwt%J:9*WrV> 
fc^&fflttOfaifr'&^ilSrU. 5wt%£jg;cft 

[00851^2 2<0iat«O^5xaftii. S i o 2 
r6 8. 5wt%, Al 2 0 3 r9wt%, Li 2 Oarl 

0. 7wt%, P 2 0 5 S:3. 8wt% s ZrOjHw 
t%. Ta 2 O 5 Sr4wt%<0ffi^;JtT'fcft. 
[0086] JdBiJSlfct-frOJ: "3«Htll-&L. b?kE 

ORjfcfrfctefiE-sT. ^Bta^l 5 4 0^. jg|HB$ia 

1. 75mm. iwmiSM5 7 sm. nximmm 

5. 5mm. 2&*&M£7 2 0£. 2^SB#H4B$ 

ft. 

[0087] &tz&f&tLT. m*&f&T~fo ft S i 

0 2 . Al 2 O s , Li 2 O x P 2 0 5 , Zr0 2 tCjPi.T. 

mibixm<Ta 2 o b *:Mtz^&tz#>mm.&. 

£m±$it. &tz#yX^YV?Xttcr)W¥milM3& 

t. fiyX (D&i&ittfT^fe bZcK). ^fl±5SS B B B ffir$iJ^I 
X'Z%<*K). S«>4WfeW»4»*tK:<<*6. 

[00883 12 3<0l3fiffll<O^5Affl*t±. S i 0 2 
^73. 5wt%, Al 2 0 3 ^9. 5wt%„ Li 2 0 
Srl0wt%, P 2 0 8 *2. 5wt%. Zr0 2 5:3. 
5wt%. La 2 0 3 5: 1 w t %<Offl^Jtffc ft . 

[0089] _Lfaffll£itr#fr J: eJSfiSrli-^L. mTi* 

oK3t*-fet;fi!oT'. »uaMEi4 8os. ®mmm 
2. i$&miB$i5 8om. v&tmmmsm 

m. 2<X8UIfijK7 0 0lSL 2»C«fflii*IBl3ii$raCT* 
HLfcttJR. ±«fffi^ B B B ffi^'J f-VJ*?* ~>Vlr-h. 

wmmmiktttf? vx\ 3 6. 2t^ 

[0090] ifcffllR t LT . S*ffi«T* ft S i 
0 2s A 1 2 0 3 , Li 2 0, P 2 0 5 . Zr0 2 tiJDxT. 
M^Jt LT»< L a 2 0 3 ZfoLX^htiVtt&Biftim 
M$itft. ^*L. fflfigJt^'O. lwt^O^k 

^<=5r0. *ftft1t1±3& i ^ixt<<=5rft. 
[009 1 ] SI2 4«7)^»«?!l0^7^fflB£{i. S i 0 2 
£66. 5wt%, Al 2 0 3 2r9. 7wt%, Li 2 0 
arl0wt%. P 2 O s &4. 8wt%, ZrOjHw 
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t%. La 2 0 8 S:4wt%^ffltfUtT&4. 
[0092] ±M®.ffikZ<&ts£o]m*:M&l. 

nmzk-timzfe-ox . maajiii saob.. shpmo 
1.75 B$ra. i jwayuas 5 7 om, 1 jwauwsia 
5. 5B#^. 2wmi&%.i 2 0*. 2^?sa*ra4B# 

5. 



(72) SMB* &* It 

^:ISll54'^ES±HT-T@3#13-f- ^cRS 



[009 3] ifettJSk LT . £ S i 

0 2 , A1;0 3 , Li 2 0, P 2 0 5 . Zr0 2 lCjD^.T, 

MZti&. fcrtfU ffli£ib& 1 0. lwt%i 9sJw5rv*fc 
[0094] 

*^ B ^^1 S fc , JEWS** 1 3 OJ*Lb&» 



¥■9— A(##) 4G062 Mil BB01 DA06 DA07 DB03 

DB04 DC01 DD02 DD03 DE01 

DF01 EA03 EA04 EB01 EC01 

ED01 EE01 EF01 EG01 FA01 

FB01 FC03 FC04 FD01 FE01 

FF01 FG01 FH01 FJ01 FK01 

FL01 GA01 GA10 GB01 GC01 

GD01 GE01 HH01 HH03 HH05 

HH07 HH09 HH11 HH13 HH15 

HH17 HH20 JJ01 JJ03 JJ05 

JJ07 JJ10 KK01 KK03 KK05 

KK07 KK10 MM27 NN33 QQ02 
QQ06 

5D006 CB04 CB07 DA03 FAOO 



